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$KdV$ ( Soliton )
$\frac{\partial u}{\partial t}+u\frac{\partial u}{\partial x}+\frac{\partial^{3}u}{\partial x^{3}}=0$

















No.4 Solitons in various spaces
Solitons in Various Spaces
( )
$\frac{\partial u}{\partial t}+u\frac{\partial u}{\partial x}+\frac{\partial^{3}u}{\partial x^{3}}=0$
$\frac{1}{u_{n}^{(t+1)}}-\frac{1}{u_{n}^{(t)}}=\delta(u$
$)_{-u_{n- 1}^{(t)})}$
$(t,x,u\in R)$ $(t,n\in Z, u\in Q)$
( ) ( )
u$n^{(t)}$
u$n^{(t+1)}lhu$ $t$ $n$ 2
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2 3 4 $t$ $t+1$
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$\blacksquare$ KP ( , )
$\tau(k-a_{9}l,$ $m)\tau(k,$ $l$ – $b,$ $m$ – $c)$
$-\tau(k,$ $l-b,$ $m)\tau(k-a,$ $l,$ $m$ – $c)$
$+\tau(k,$ $l,$ $m$ – $c)\tau(k-a,$ $l$ – $b,$ $m)=0$




















$\blacksquare$ :Molecule, organcells, cell, organ,
individual, population












$\blacksquare$ . . .
















$T=-\epsilon^{3}t’ 3$ , $X=\epsilon(n-2t)$
$\epsilonarrow 0$ $\frac{\partial U}{\partial T}=6U\frac{\partial U}{\partial X}+\frac{\partial^{3}U}{\partial X^{3}}$









1 $1$ $2_{\text{ }}$
,
$\blacksquare$
$A\varphi(x)=(X-\lambda(t))\varphi(x)$ , $A\in Mat(N_{9}N)$
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